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Extended Abstract
Background and Purpose

Omega-3 polyunsaturated fatty acid (n-3 PUFA) supplementation is known for its anti-
inflammatory properties and their role in maintaining the integrity of cell membranes throughout
the body, including in connective tissues, of which collagen is a major component. While collagen
provides the tensile strength necessary for the proper function of connective tissues, omega-3 fatty
acids indirectly support collagen strength by reducing inflammation and potentially increasing
collagen synthesis. Omega-3 fatty acids, particularly EPA and DHA, influence gene expression
through their role in cell membrane composition and signaling pathways. While direct studies on
the relationship between omega-3 fatty acids and the COL5A gene specifically may be limited,
research suggests that omega-3 fatty acids can modulate gene expression related to inflammation
and collagen synthesis. For example, omega-3 fatty acids have been shown to influence the
expression of genes involved in fatty acid metabolic pathways, which can indirectly affect collagen
synthesis and remodeling. In addition, omega-3 fatty acids may contribute to epigenetic changes
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that can alter gene expression, including genes involved in collagen production and degradation.
These changes can affect the structure and function of collagen fibers, potentially affecting their
strength and the overall integrity of connective tissues. There has also been increasing interest in the
positive role of omega-3s in increasing muscle mass, strength, and physical performance. To our
knowledge, no study has been conducted to investigate the effect of COL5A genotype on strength,
flexibility, and power in athletes, and it is not clear how effective a single course of omega-3
supplementation is on these factors, taking into account the genotype of individuals. Therefore, the
aim of the present study was to investigate the association of COLB5A genotype on strength,
flexibility, and power in strength training athletes and the effect of a single course of omega-3
supplementation on these performance factors.

Methods

Of the 93 volunteers, 85 were selected based on the inclusion criteria and were randomly divided
into two groups: omega-3 (n = 43) and placebo (n = 42). A double-blind, placebo-controlled design
was used to investigate the relationship between COL5A genotype on.strength, flexibility, and
power performance and omega-3 intake on these factors. Body composition, flexibility, and blood
collection for genetic analysis were measured 'in the firstsession. Strength and power testing
sessions were performed in the second and third sessions.«Subjects were randomly divided into two
groups to receive omega-3 supplementation and the other to receive placebo. Participants consumed
3 gelatin-coated capsules daily (1 capsule in the morning, 1 at lunch, and 1 at night), each
containing 1040 mg of n-3 PUFA (715 mg EPA and 286 mg DHA) or placebo with water with main
meals for 8 weeks. They consumed a total of 3900 mg_of fish oil daily, containing 3 g of n-3 PUFA
(2145 mg EPA and 858 mg DHA). The tests were repeated before 8 weeks. We used the Chi-
Square statistical test to examine Hardy-Weinberg equilibrium in the frequency of polymorphisms.
ANCOVA (analysis of covariance) and.Bonferroni post hoc tests were used to compare means. All
calculations were.analyzed with SPSS21 software at a statistical level of p<0.05.

Results

The effectof time (F= 1.42, p = .26, 2 =.12) was not significant, but the effect of group (F=7.56, p
= .02, n2 =.39) was significant, but the interaction of group X time (F=.99, p = .15, n2 =.09) was
not significant. ;/Also, the interaction of group x time x COL5A1 was not significant (p = .25, n2
=.07). The results of Table 4 regarding the physical performance of the subjects in strength with
respect to their genotype and the effect of omega-3 supplementation, show that the effect of time
(F=1.02, p = .19, n2 =.10), group (F=2.13, p = .22, n2 =.09) and the interaction of group X time
(F=92,p = .28, n2 =.08) were not significant. In addition, the interaction of group x time x
COLS5AL1 was also not significant (p = .43, 12 =.04). Regarding the genotype of the subjects and the
effect of omega-3 supplementation on their physical performance in power, the results also showed
that the effect of time (F = 1.53, p = .20, n2 =.10), group (F = 0.85, p = .36, n2 =.11) and the
interaction of group x time (F = .52, p = .63, n2 =.08) were not significant (Table 5). Similar to
other variables, the interaction of group % time x COLS5A1 was also not significant (p = .16, 12
=.13).

Conclusion
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The COL5AL CC genotype is associated with increased flexibility. The results of the present study
also showed that this association was not significant for strength and power, and omega-3
supplementation had no effect on flexibility, strength, and muscle power functions, and was not
associated with the COL5AL rs12722 polymorphism. Therefore, our findings provide preliminary
evidence for the association of COL5AL genotype with flexibility, strength, muscle power, and
omega-3 supplementation in the Iranian population.

Key Words: rs 12722 polymorphism, flexibility, muscle strength, muscle power, omega-3.

Article message

The rs12722 polymorphism is significantly associated with flexibility in active young men, and a
course of omega-3 supplementation does not produce significant changes in flexibility, strength,
and power of different alleles of the rs12722 polymorphism.
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Table 3. Effect of omega-3 supplementation on flexibility in'young active men or subjects by allele

So5e5] den FEJERTIE SN <00 COL5A1rs 12722
o e T CT CcC F p
all subjects  Mean = standard
deviation
G o bl P 30.5+6.5 26.2£6.4  29.1+7.5 36.3+5.6* 32.16 0.003
(e 5l 9] 0] 30.1+7.1 258459 27.4+8.4 37.1+7.1* 41.38 0.001
Pre-test
flexibility (cm)
o S pdy Sllas! P 31.9+£7.3 27.4+8.2 30.3+6.6 38.1+7.3* 23.56 0.007
O 33.3£7.9 29.5+9.2  31.247.6 39.2+7.0* 37.44 0.001

(e (s5l) (3905
Post-test
flexibility (cm)
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Table 4. Effect of omega-3 supplementation on strength in young active men or subjects by allele
Ao + o Sle COL5A1 rs 12722
all Mean *
subjects standard
deviation
09051 i a8 P 108.8+22.5 110.2+28.2 109.1+17.4 107.2+21.9 1.33 0.001
- @] 107.3+21.3 109.8+19.9 107.41£24.7 ' 106.1£22.4 0.93 0.002
(p55S)
Pre-test

strength (kg)

09031 L a8 P 109.9+21.6 111.4427.8 110.3+16'5 108.1+20.6 1.70 0.001
(r55k5) ] 108.3+18.9 110.0+18.4 108.1+19.3 106.9+19.2 0.15 0.001
Post-test

strength (kg)

¥ Kol Oilesg s P

LT S a3 539051 b JUad Glazr o100 gl 2 ¥ Kal (5l JoSo 160 Jgor

Table 5. Effect of omega-3 supplementation on the potency of young active men or subjects by allele

don + Sl COLS5A1rs 12722
logioga)l Myloxe Ciloul TT CT ccC F p
all Mean +
subjects standard
deviation
ool g P 43.1+8.6  455+8.1 42.2+8.2 41.8+95 0.15 0.001
(20, 55L) O 43.7£8.7  43.149.3 44.7+8.6 43.3+8.4 2.01 0.001
o
Pre-test power
(cm)
O35l Olg P 447485  475+9.0 43.8£7.9 42.9+8.8 0.28 0.005
¢ e, 55L0) O 453+8.4  46.2485 45.4+9.3 443+7.6 159 0.008
o
Post-test
power (cm)

Y 154l Ol ls P

Fooylod N0 090 NPT yliwo)  o)y9 6597 92 38 aoliliad



Y- ! syl Jese 5 XOASAL 5 o pol2722 puadyss o bLS)l w)y =

\R3
(ST Heterozygous
REAIR Atered homozygous
rS12722 ad yp0cks 5557 J5 59, PCR — (sloos 91,8 558 251 lld e ) S
Figure 1. Final photo of PCR products electrophoresis on ag}Qse gel of rs12722 polymorphism
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